Protective immunity is induced in murine colon carcinoma cells by the expression of interleukin-12 or interleukin-18, which activate type 1 helper T cells.
We investigated the antitumor effects induced by the production of interleukin-12 (IL-12) or IL-18, which influence the function of T helper type 1 cells, in murine colon carcinoma cells (Colon 26). Retrovirally transduced cells with IL-12 genes that encoded both p35 and p40 (Colon 26/IL-12) lost their tumorigenicity when inoculated subcutaneously or intraperitoneally into syngeneic immunocompetent mice. Moreover, the mice that had rejected the Colon 26/IL-12 cells generated protective immunity to wild-type (wt) cells when subsequently challenged. Colon 26 cells transduced with the IL-18 gene (Colon 26/IL-18) could not form subcutaneous tumors in immunocompetent mice, and the mice became resistant to inoculated wt cells. Immunohistochemical analysis revealed that the numbers of blood vessels in Colon 26/IL-12 or Colon 26/IL-18 tumors were markedly reduced, and that the expression of adhesion molecules such as intercellular adhesion molecule-1 and vascular cell adhesion molecule-1 increased on the endothelium in the stroma of Colon 26/IL-12 tumors. The loss of tumorigenicity of Colon 26/IL-12 or Colon 26/IL-18 cells was not observed in immunocompromised mice. However, the survival days of the immunocompromised mice inoculated with Colon 26/IL-12 but not Colon 26/IL-18 cells were significantly longer than those inoculated with wt cells. The secretion of cytokines that stimulate T helper type 1 cells from tumor cells can thereby induce an antitumor response. However, the effector cells involved in these antitumor effects could differentially migrate to the tumors, and the inhibition of angiogenesis may partially contribute to the antitumor responses observed.